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Both pindone and the second generation anticoagulant, brodifacoum, are known to cause 
reduced fertility in domesticated mammals which can result in still births, decreased lambing 
percentages, and loss of sperm viability. Whether similar effects occur in native animals is unknown. 
Wide-scale or repeated use of the anticoagulants commonly used in rodent control (eg warfarin, 
bromadiolone, brodifacoum) has resulted in the development of resistance in target species in a 
relatively short period (eg 5-10 years). This resistance is genetically inheritable. Ultimately, with 
increased/repeated use, resistance to pindone is also likely to develop in at least some target species. 
This is cause for potential concern because apart from 1080, which can not usually be used in urban 
areas, there are no other obvious alternatives to pindone currently available. Moreover, any 
potentially 'new' pesticide (or label change) is likely to require considerable research and 
development. 
Pindone residues persist for 16 days in merino sheep which is a considerably shorter retention 
time than that of the second generation anticoagulants (eg brodifacoum residues can last for at least 
128 days). Anticoagulant residue levels are greatest in the liver, muscle and fat, and least in the 
blood. These residue levels can become high enough to cause secondary poisoning of predators, 
particularly birds of prey and some mammals. 
Recent studies indicate that several non-target species are more sensitive to pindone than 
previously thought. Deaths of individuals of several non-target species have also occurred during 
routine pindone rabbit control operations in Western Australia, particularly in areas abutting bush 
remnants. This has prompted the requirement for 'risk' assessments prior to any proposed baiting 
program. These deaths have included western grey kangaroos, southern brown bandicoots, crested 
pigeons and Port Lincoln parrots, and have prompted some public concern. Non-target deaths from 
pindone have also been reported in New South Wales and New Zealand. The secondary poisoning 
hazards associated with pindone baiting campaigns, particularly for birds of prey, are not well known. 
In Western Australia, pindone can only be used by authorised Agriculture Protection Officers 
and licensed pest control operators with the appropriate endorsement. Internal 'APB' policy restricts 
its use to those areas/situations where 1080 poison can not be reliably and safely used (eg urban, high 
rainfall areas or when rain is imminent). A pindone bait trail contains a mixture of filler 
(unpoisoned) and poison oats with a final concentration of active ingredient of 0.025%. Bait is 
usually laid at around 17 kg km' for trails and 20 kg krn' for scatter-baiting. The use of pindone 
peaked in 1995 with around 6,000 units used, however this has since decreased to 2,100 units in 1998 
which is similar to that used per annum during 1986-1991. Reductions in rabbit numbers can be 
variable, but they generally range from 60% to over 90%. 
Registration of pindone for rabbit control in Western Australia was obtained by the Agriculture 
Protection Board in 1984. At this time, Western Australia was the only Australian state where 
pindone was registered. At present, pindone is registered for rabbit control (with restrictions on use) 
in WA, NSW, SA, VIC, QLD, and Tasmania. In addition, several Australian states are in the process 
of considering the registration of the water-soluble sodium salt product for controlling rabbits. 
Pindone is a registered rabbit control agent in New Zealand. 
Executive Summary 
A review of the use of pindone for rabbit control in Western Australia is timely due to 
increased public concern over the use of this toxin, and because non-target deaths of some native 
Australian animals have been known to occur following its use. Pindone is one of the first generation 
indandione anticoagulant rodenticides which were developed in the late 1940' s. The toxicity of 
anticoagulants arises from their inhibition of vitamin K-dependent clotting factors in the blood. Thus 
therapeutic administration of vitamin K provides a reliable antidote against anticoagulant poisoning. 
Pindone is slow acting and works best with repeated small doses. Pindone also has insecticidal and 
fungicidal properties, and can act as a systemic insecticide (eg fleas, lice and mosquitoes). The 
implications of the latter for the main vectors responsible for the transmission of myxomatosis are 
unknown. 
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In light of our current level of knowledge, and because no viable alternatives are currently 
available, we recommend a continuation of the current policy governing the use of pindone in 
Western Australia. We believe it is in the best long-term interests of vertebrate pest control in 
Western Australia for the use of pindone to be restricted to fully trained and registered operators. 
Where possible, 1080 should remain the poison of choice for rabbit baiting programs. 
Several gaps in our current knowledge concerning the use of pindone were identified, and the 
highest priorities requiring attention are: determination of pindone residues in target and non-target 
species, assessment of the sensitivity to pindone of key non-target species (eg bandicoots, macropods, 
quolls), determination of the acceptability of a range of pindone bait material to bandicoots, and the 
assessment at the population level of the impact of pindone rabbit control programs on birds of prey. 
Pindone, itself, is not water soluble. Pindone bait remains viable for at least 20, and possibly 
up to, 60 days. Trials with other anticoagulants suggest that little pindone would be taken up or 
translocated by plants, and there is little likelihood of anticoagulants contaminating waterways. 
However, pindone residues have been found in soils in New Zealand at sites used for temporary 
storage of bait material during aerial control operations against rabbits. 
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• Wherever practical, 1080 remains the poison ofchoice for rabbit control in Western Australia, 
particularly for broadacre control programs. 
• The Infonote for pindone was last revised in 1991. More recent information is now available 
( eg sensitivity of some native birds), thus .the.Infonote needs to be updated. 
• The use of continuously loaded bait stations is likely to result in animals receiving sub-lethal 
doses which would increase the potential for the development of resistance to pindone, Therefore, 
the use of such stations should not be sanctioned. A pulsed baiting technique should be used for 
these situations. 
• That research be undertaken to address some of the key gaps in our current knowledge. The 
highest priorities are: pindone-residues in target and non-target species, the sensitivity of 
bandicoots and quolls to pindone, acceptability of pindone-baitto bandicoots, and determination of 
the impact (if any) of pindone rabbit control programs on raptor populations. 
• This review has reinforced the need to continue the limitations recommended in the original 
registration submission concerning the exposure oflivestock to pindone, Namely, there should be a 
5 week withholding period after their last known exposure to pindone before stock can be sold, 
mated ewes and· rams should not be exposed to pindone, and · sheep should. not be exposed to 
pindone for at least 4 weeks before and after shearing. Failure to adhere to these guidelines is 
likely to result in stocklosses (eg still births, sheep deaths). 
• To continue the restriction on the use of pin done in areas where deaths of native animals are 
likely to result (eg kangaroos, quolls, bandicoots), or where the standard precautions taken (eg bait 
away from the bush edge) are unable to eliminate this risk. 
• That Agriculture Protection Officers and Licensed Pest Control Operators include an additional 
"Risk Assessment" section (or heading) on the Field Reporting & Invoice Form (FRIF). Comments 
here. should include a brief statement as to whether there were any perceived non-target hazards. 
This would result in a less ambiguous and more informative form taking little, if any, additional 
time to complete. 
• That risk assessments continue, and are only undertaken by suitably qualified personnel (eg 
APO's, trained operators). Documentation of these risks would help allay public concern. 
• That Crown Law be asked to clarify with the National Registration Authority as to whether the 
current restrictions which apply to the use of pindone in Western Australia can continue. If this is 
not the case then we recommend that pindone be deregistered in Western Australia OR the 
necessary changes to the relevant legislation be undertaken. 
• Given the susceptibility of a variety of native animals to pindone, and the inherent toxicity of 
this anticoagulant, pindone-baiting should only be undertaken by fullytrained personnel, preferably 
licensed pest control operators and Agriculture Protection Officers. 
• That in the absence of a suitable alternative, pindone continues to be used for rabbit control in 
Western Australia. However, its use should remain limited to those situations where 1080 poison 
can not be reliably/safely used (eg urban areas, high rainfall localities, when rain is imminent). 
Recommendations 
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Considerable research into the use of the indandiones as rodenticides (eg pindone, 
diphacinone) was undertaken in the USSR where over 40 potential compounds have been investigated 
(Yegorova 1961). These studies concluded that diphacinone (0.01-0.015%), pindone (0.05%), and 
pindone-sodium (sodium salt at 0.025-0.05%) were the most efficacious for rodent control. However, 
some indandione calcium salts (eg pindone) have been found to be inferior to other first generation 
anticoagulants against some rodents (Bentley 1972). Bait material used includes whole grains and 
cereal-based pellets. Anticoagulants can also be incorporated into paraffin (eg wax blocks). Some 
examples of countries where indandione anticoagulants have been used for vertebrate pest control are 
given in Table 1. 
The first generation anticoagulant rodenticides were developed in the 1940's and early 1950's 
and were mainly aimed at controlling a variety of commensal and field rodents. They were developed 
because of increasing concern regarding the toxic nature, and the perceived environmental impact, of 
the acute-acting poisons in use at that time (Beauregard et al. 1955; Bentley 1972). Most first 
generation anticoagulants developed were either hydroxycoumarins or indandiones, and some 
examples are given in Table I. However because of the development of resistance to these compounds 
in commensal rodents, more potent second generation anticoagulants were developed (Cowan et al. 
1995; Gill et al. 1992; Gill et al. 1994). First generation anticoagulants generally require multiple 
feeds to assert their toxic effects while the second generation anticoagulants such as bromadiolone and 
brodifacoum, are toxic after single or multiple feeds. 
Historical Background 
The following is a brief synopsis based upon information extracted from the following 
references: Beauregard et al. (1955); Bentley (1972); Crabtree and Robinson (1956); Eason and Jolly 
(1993); Hone and Mulligan (1982); Jolly et al. (1994); Martin et al. (1991), Martin et al. (1994); 
Mount and Feldman (1983); Oliver et al. (1978); Oliver et al. (1982). A more detailed account of the 
toxicology and pharmacology of anticoagulants can be found in Bentley (1972), Bentley and Rowe 
(1956), Kabat et al. (1944), and Poche (1986). 
To the best of our knowledge, this review includes all the relevant publications (although we 
are sure someone will find one we have missed), but we have deliberately avoided including a detailed 
account of the toxic action and the pharmacology of the anticoagulants. We feel this was outside our 
charter, and in addition, such information is available in the literature for those who need it. 
Due to the rather varied and scattered nature of the information available on the anticoagulant 
pesticides, it can be difficult to easily obtain data on the use, toxicity, and environmental hazards 
associated with these compounds. This review attempts to summarise all relevant information 
concerning pindone into one document so that such information is more readily available to Agency 
staff. A review of pindone is also timely as pindone has been implicated in non-target deaths during 
past rabbit control programs in Western Australia, and because several other Australian states are 
currently considering the registration of water-soluble pindone salt products for rabbit control. 
Introduction 
This review came about for a number of reasons. At present, the Agency lacks a suitable 
document which outlines the relevant details for pindone, and which can be made available to other 
government agencies (EPA, NRA, CALM) and the general public. Such a document would help 
when deciding whether the use of pindone should be deregulated, thus making it more available to 
pest control operators. Easier access to the relevant information would also help with the 
implementation and explanation of the current compliance practices, and would assist with the 
formulation of future policies concerning the use of pin done. Clearly in today's climate there is a 
need to ensure that pest control programs endorsed by Agriculture Western Australia are as "clean 
and green" as possible, and a review of the use of pindone in Western Australia is therefore timely. 
Some community groups are currently questioning the Agency's "green" image with respect to the use 
of pindone. 
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Throughout this document; the term "pindone" refers to the water insoluble parent compound, 
ie Technical Grade pindone, 
Technical Specifications of Pindone 
Along with warfarin, pindone is one of the first generation anticoagulants. To assert their 
toxic effects, these compounds generally require, or work best with, multiple feeds (chronic) while the 
"newer" second generation anticoagulants (eg bromadiolone, brodifacoum) are toxic after single 
(acute) or multiple (chronic) feeds. Second generation anticoagulants are more toxic, requiring 
smaller amounts to cause death, and generally have longer half-lives than the first generation 
anticoagulants. 
Because of its relatively high toxicity to rabbits (Hone and Mulligan 1982; Kabat et al. 1944), 
pindone was considered ideal for rabbit control in Western Australia and its development as a rabbit 
control agent was undertaken in the late 1970's and early 1980's (APB 1983; Oliver et al. 1978; 
Oliver et al. 1982). Registration of pindone for rabbit control in Western Australia was obtained by 
the Agriculture Protection Board, Western Australia in 1984. Its use in Western Australia is 
restricted to licensed operators and to areas where 1080 poison can not be safely used (eg urban). 
Pindone was registered for rabbit control in New Zealand by the Pesticides Board in 1992 and over 
100 tons of pindone pellets were sold for rabbit control in 1993. As a licence is not required in New 
Zealand (Nelson and Hickling 1994), this bait was used by both pest control operators and the 
general public (eg farmers on small holdings). 
Pindone was developed as an anticoagulant rodenticide in the USA in the 1940's (Jolly et al. 
1994; Martin et al. 1991), making it one of the earliest anticoagulant rodenticides. It is also one of 
the most toxic of the first generation anticoagulants (Bentley 1972; Crabtree and Robinson 1956). 
Pindone concentrations used for rodent control range from 0.025%-0.05% (Beauregard et al. 1955). 
Country Chemical Target Species 
Canada Pin done rodents 
France Chlorophacinone rodents 
Israel Pindone (sodium salt) rodents 
Philippines Pin done rodents 
Poland Diphacinone rodents 
United Kingdom Chlorophacinone rodents 
USA Pin done rodents 
Diphacinone rodents 
USSR Chlorophacinone rodents 
Diphacinone rodents 
South America Diphenadione vampire bats 
New Zealand Pin done rabbits 
Australia Pin done rabbits 
Diphacinone rodents 
Based on Bentley (1972). 
Table 1: Use of indandione anticoagulants for vertebrate pest control. 
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The halogenated indandione anticoagulants can also bind to the liver. This influences their 
toxicity as it results in a more gradual elimination of these compounds due to the slow release of 
bound pindone from these binding sites back into the blood stream. Pindone is slow acting and is 
_, 
If administered within time, vitamin K1 is a powerful antidote to anticoagulant poisoning 
(Bentley 1972; Mount and Feldman 1983) which permits the treatment of species accidentally 
poisoned (eg humans, domestic livestock). Vitamin K is able to out compete the anticoagulants at the 
binding sites on the clotting factors. 
As their name implies, all anticoagulants, including pindone, are toxic due to their ability to 
prevent the blood from clotting by inhibiting the formation/effectiveness of vitamin-K dependent 
clotting factors (eg prothrombin) in the liver. The liver is the main site of action as this is where the 
blood clotting factors are produced. The toxic manifestations of anticoagulants are delayed for several 
days because time is required for the viable clotting factors circulating in the blood to become 
diminished, and the effects of poisoning become apparent (Savarie 1981). Increased prothrombin 
times (ie the time taken for the blood to clot) can be an useful indicator of the sensitivity of animals to 
these compounds as prothrombin times increase before the onset of haemorrhage (Eason and Jolly 
1993; Martin et al. 1991, 1994). Time to death with the anticoagulants ranges from 1-20 days, and 
although a lethal dose can be ingested in a single feed, it often takes up to 7 feeds on consecutive days 
for maximum kills. Most target animals will continue to feed well after they have ingested a lethal 
dose without any apparent ill-effects up until death occurs. 
:, 
Mode of Action and Antidotes 
Reference: Hone and Mulligan ( 1982). 
' - -~ 
Property Characteristic 
Name Pin done 
Other Names Pival®, Pivalyl® 
Type of Compound Indandione 
Chemical Name 2-pivalyl- l, 3-indandione 
Molecular Formula C14 H1402 
Physical State Yellow crystalline solid 
Melting point 109 ± 1 °C 
Molecular weight 230.3 
Odour Slightly mouldy; odourless and tasteless 
Solubility Slightly soluble in water (18 ppm) 
Soluble in most organic solvents 
Sodium (Pivalyn®) and calcium salts freely soluble in 
water 
Absorption Gastrointestinal tract 
Mode of Action Anticoagulant - blocks the synthesis of vitamin K 
dependent clotting factors in the liver causing a 
decreased ability of the blood to coagulate ultimately 
resulting in severe haemorrhage 
Symptoms Salivation, vomiting, haemorrhage, bloody faeces, 
progressive weakening 
Antidote Vitamin K1 (intravenous) 
General Use Multiple dose anticoagulant for the control of rats and 
mice, and more recently, rabbits. 
Perceived Benefits Animals generally feed up to death 
No known bait or toxin aversion 
Good efficacy with rodents and rabbits 
Relatively humane 
Antidote available 
) 
A summary of some of the properties of pindone is given below. 
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Because of human health concerns, there is a with-holding period from the sale or slaughter for 
livestock exposed to pindone in both Western Australia and New Zealand. 
Effects on Humans 
Although the mode of action of the anticoagulants is the same for humans as for other animals, 
the anticoagulant rodentidices are generally considered to be relatively safe to humans. Dicoumarol 
and warfarin are used in medicine in the treatment of heart disease where "thinning" of the blood is 
required. Dose rates vary but the initial dose is generally around 25- 75 mg (Goodman and Gilman 
1975) with subsequent daily doses ranging from 2.5 to 30 mg (Bullard et al. 1976). However, the 
indandiones (eg pindone) can have additional toxic effects when ingested in large quantities. These 
include: laboured breathing, muscular weakness, pulmonary congestion and hyperexcitability, and can 
appear without any obvious effects on blood clotting (Savarie 1981). The Material Safety Data Sheet 
(MSDS) for pindone is provided in Appendix 1. 
The sensitivity of a range of animals to pindone is given in Table 2. Pindone was initially 
developed as a rodenticide, and then later, in the 1980' s, it was registered in Western Australia as a 
rabbit control agent (APB 1983). However, a number of native Australian animals are now known to 
be as sensitive to pindone as the primary target species (Table 2) with several native species showing 
signs ofpindone intoxication after only 5-7 days exposure at relatively low doses (Martin et al. 1991, 
1994). The implications of this for non-target species are discussed below. There is no information 
on the effects of pindone on reptiles and amphibians. 
A further complicating factor in assessing the sensitivity of animals to anticoagulants is the 
variability in the response among species (Eason and Jolly 1993). This may be due to differences in 
the binding affinities of anticoagulants at their site of action in the liver, and in differences between 
species in the ability of anticoagulants to inhibit the blood clotting factors (eg prothrombin). This 
makes it difficult to extrapolate the sensitivity to a particular anticoagulant from one species to 
another. Of the anticoagulants, the halogenated indandiones are most often bound to the liver. 
Sensitivity 
Assessing the sensitivity of animals to anticoagulants can be difficult because of the mode of 
action of these compounds. Most studies are based upon inhibition of blood (prothrombin) clotting 
factors and/or mortality data based on either a chronic or acute dosing regime. "Normal" 
activity/behaviour is crucial to such trials, and yet, most studies rarely implement an exercise regime 
or, if so, the exercise regime used is not reported. Likewise, the environmental conditions in place 
during these trials are equally important factors which can influence animal survival, but again these 
parameters are often not given in the literature. For these reasons, it can difficult to compare the 
outcomes of the various studies on the sensitivities of animals to anticoagulants. 
Pindone has insecticidal action and is effective against lice, ticks, fleas and mosquitoes 
(Beauregard et al. 1955; Crabtree and Robinson 1956; Negherbond 1959). This offers some 
protection to baits from insect attack (Beauregard et al. 1955; Crabtree and Robinson 1956). Some 
invertebrates (eg lice, Pediolus humanist can also be killed by feeding on hosts poisoned with 
pindone; that is pindone can act as a systemic insecticide. As little as 0.1 mg per individual per day 
can protect rabbits from body lice (Negherbond 1959). Vampire bat (Desmodus rotundus) predation 
on cattle in South America is also controlled by using diphenadione as a systemic predacide by 
injecting cattle with I mg kg' of this anticoagulant (Bullard et al. 1976). The impact of the 
insecticidal action of pindone on the insect vectors responsible for the transmission of myxomatosis 
in Australia is unknown. Insect vectors also appear important for the transmission of rabbit 
calicivirus disease. Pindone has some fungicidal action which can inhibit the growth of moulds on 
bait (Crabtree and Robinson 1953; Negherbond 1959). 
most effective with repeated small doses. In rabbits, death occurs within 1-16 days from the initial 
exposure (Hone and Mulligan 1982). The known sensitivity of animals to pindone is given in Table 2. 
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Of the tissues studied, the liver generally attains the highest residue concentrations regardless 
of the type of anticoagulant used (Tables 3, 4 & 5). Although it can reach greater concentrations than 
the second generation anticoagulants, pindone appears to be totally eliminated from sheep within 16 
days of the last exposure. This is much faster than the elimination of the second generation 
anticoagulants which can persist for over 128 days (Nelson and Hickling 1994; Tables 4 & 5). 
Pindone was detected in the blood of merino wethers (range: 0.01-18.5 mg L·1) for about 28 days after 
the last exposure irrespective of the dose used (APB 1983). Pindone levels of 1.0 mg L·1 and 1.4 mg 
kg" in the blood and liver have been reported in southern brown bandicoots (lsoodon obesulus) 
Residues 
Animals 
There are limited data available on the persistence of the first generation anticoagulants both in 
target and non-target animals, particularly for the indandiones. However, halogenated indandiones 
such as chlorophacinone are known to bind to the liver (Bullard et al. 1976). 
Efficacy 
Pindone is efficacious against rabbits both in Australia (Oliver et al. 1982; Robinson et al. 
1990) and New Zealand (Nelson and Hickling 1994) regardless of whether carrot or cereal based baits 
are used. Total kills can range from a 61 % to 99% reduction in rabbit numbers; however, the time 
taken to achieve this can vary from 10 to over 20 days after bait is laid. Deaths often commence 
around 6 days after baiting (Robinson et al. 1990). 
References used: APB (1983); APB (Internal report 1992); Eason & Jolly (1993); Jolly et al. (1994); Martin et al. (1991); Martin 
et al. (1994); Oliver & Wheeler (1978); Saunders et al. (1995). 
A On the basis of clinical symptoms and/or prothrombin inhibition, these species were considered by the authors to be possibly at risk 
from field pindone baiting programs. 
* Obvious symptoms in some individuals. 
1.0 11/11 7 
8-12 0/20 7 
2.0 0/3A 3 
1.0 0/3 4 
2.0 0/3 4 
0.3-0.5 0/3 4 
1.0-1.25 0/3A 4 
5.0 8/12 ? 
64.0 9/14 5 
2-8 8/9A 5 
1.0-2.0 4/4A 7-14 
2.5 0/3 4 
0.25 0/4*A 5 
4.0 0/3 5 
5.0 0/3A 5 
5.0 0/3A 5 
5.0 0/3 5 
2.0 2/2A 7 
8.0 0/2 7 
Birds 
Chicken (Gallus gal/us) 
Wedge-tailed eagle (Aquila audax) 
Australian magpie (Gymnorhina tibicen) 
Common bronzewing (Phaps chalcoptera) 
Port Lincoln parrot (Barnardius zonarius) 
Black duck (Anas superciliosa) 
Brown goshawk (Accipter fasciatus) 
Nankeen kestrel (Falco cenchroides) 
Brushtail possum (Trichosurus vulp ecula) 100.0 0/5 
Southern bush rat (Rattus fuscipes) 
Western grey kangaroo (Macropus fuliginosus) - 
0/3 
5/12 
10.0 
50.0 
5/7 
6/10 
13.0 
>74.0 
Mammals 
Rabbit (Oryctolagus cuniculus) 
Sheep (Ovis aries) 
Cattle (Bos taurus} 
Horse (Equus cabal/us) 
Goat (Capra hircus) 
Dog (Canisfamiliaris) 
Cat (Fe/is caws) 
Pig (Sus scrofa) 
Black rat (Rattus rattus) 
mg/kg deaths/#'s used mg/kg/day deaths/#'s used days exposure 
Chronic 
Species 
Acute 
Table 2: Acute and chronic sensitivities of a variety of animals to pindone. 
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Reference: Nelson and Hickling (1994). 
* Sheep dosed at l O mg kg" for the liver and 60 mg kg" for the fat trials. 
** Sheep dosed at 2 mg kg" for the liver trials. 
Days After Pindone (mg kg"1)* Bromadiolone (mg kg.1)** 
Dosing Liver Fat Liver 
1 19.6 
2 10.0 5.1 1.3 
4 4.9 1.6 1.1 
8 1.6 0.1 1.3 
16 ND ND 0.7 
64 ND 1.7 
128 ND 2.6 
Table 4: Mean residue levels of pindone and bromadiolone in sheep grazed in separate 
paddocks after dosing. 
Reference: APB (1983). 
39 
25 
17 
29 
29 
35 
6 
Liver 
Muscle 
Fat 
Heart 
Kidney 
Brain 
Blood 
Pindone Concentration 
(mg kg") Tissue 
Table 3: Distribution of pindone residues in a merino wether which died 17 days after 
receiving multiple doses of pindone (10, 3 & 2 mg kg·1 at days 1, 2, & 3, and 11, 12 & 13, 
respectively). 
There are no data on the toxic loading of rabbits poisoned with pindone. However, if this 
follows a similar pattern for target species killed by other anticoagulants (Table 5), then these levels 
are likely to be quite high. Information on these loadings would enable a more informed assessment 
of the potential non-target impacts resulting from the use of pindone in rabbit control programs. 
These data reinforce the need for a withholding period for animals exposed to pindone (or 
other anticoagulants) before shearing or before consumption by humans as stock losses or secondary 
poisoning could result. The recommended withholding period after the last known exposure is 5 
weeks in Western Australia (APB 1983) and 3 weeks in New Zealand (Nelson and Hickling 1994). 
accidentally poisoned during pindonc rabbit control operations in Western Australia (APB internal 
report 1992). 
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Table 5: Anticoagulant residues in target and non-target species following either deliberate 
poisoning in the laboratory (Lab) or in animals found dead after routine pest control 
operations (PCO). 
Residue {mg kg"1} Collection 
Species Anticoagulant Liver Muscle Carcass Method Ref 
Rabbit (0. cuniculus) Brodifacoum 4.4 0.3 0.9 PCO w 
Rabbit (0. cuniculus) Brodifacoum 4.4 0.3 PCO R 
Hare (L. capensis) 0.8 1.1 PCO- non-target death 
Cat (F. catus) 0.7 0.1 PCO- non-target death 
Sheep (0. aries) 1.2 0.2 PCO- non-target death 
Paradise duck (T. variegata) 4.0 0.5 PCO- non-target death 
Black-backed gull (L. dominicus) 1.4 0.1 PCO- non-target death 
Australian magpie (G. tibicen) 0.5 0.1 PCO- non-target death 
Harrier hawk (C. approximans) 0.2 0.1 PCO- non-target death 
Rat (R. norvegicus) Bromadiolone 20.5 0.2 1.1 Lab- 2 days after P1 
5 mg kg" inoculation 
Japanese quail (C. japonica) Bromadiolone 286.5 Lab- I & 4 days after P1 
0.2 1000 mg kg" inoculation 
Mice (M. domesticus) Bromadiolone 2.3 Lab- I & 4 days after P2 
0.6 fed toxic bait (0.005%) 
Rat (R. norvegicus) Bromadiolone 2.1 Lab- I & 3 days after P2 
0.6 fed toxic bait (0.005%) 
Mice (M. domesticus) Bromadiolone 1.2 PCO P2 
Rat (R. rattus) 1.9 PCO P2 
Ground squirrel (S. beecheyi) 0.5 PCO P2 
Mice (M. musculus) Brodifacoum 3.0 Lab- 24 h after G 
fed toxic bait 
Barn owl (T. alba) Brodifacoum 0.9 0.03 Lab- fed toxic mice G 
(2-5 mg kg") for 15 days 
Vole (M. pinetorum) Brodifacoum 0.5 Lab- after 4 days with K 
Brodifacoum 3.7 0.001 % or 0.005% K 
Vole (Mcpennsylvanicus] Brodifacoum 0-9.5 PCO- after 7 days with M 
Brodifacoum - 2.1-4.l 0.00 l % or 0.005% Volid M 
Mice (M. musculus) Warfarin 1.6 Lab- 1 h after oral T 
dosing with 0.3-0.5 mg 
Cattle (B. taurus} Diphenadione 0.2 Lab- 30 days after B 
dosing with I mg kg" 
Bandicoot (!. obesulus) Pindone 1.4 PCO- non-target death A 
Black-back gull (L. dominicanus) Pindone 0.8-1.8 PCO- non-target death s 
Australian harrier ( C. approximans) Pindone 4.3-6.7 PCO- non-target death s 
References: (A) Internal APB report 1992; (B) Bullard et al. (1976); (G) Gray et al. (1994); (K) Kaukeinen (1982); (M) Merson 
et al. (1984); (P1) Poche (1986); (P2) Poche (1988); (R) Rarnmell et al. (1984); (S) Sullivan (1994); (T) Townsend et al. (1981); 
(W) Williams et al. ( 1986). 
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The longevity of pindone (Wheeler and Oliver 1978) and brodifacoum (Rammell et al. 1984) 
rabbit-bait has been examined in Australia and New Zealand, respectively. Regardless of the 
anticoagulant used, about 50% of the active ingredient was still present in these baits after 21 days 
(Fig. 1), and approximately 33% of the original brodifacoum persisted for over 60 days. Pindone and 
brodifacoum bait displayed very similar degradation patterns over the first 21 days, which suggests 
that pindone may well persist in some bait materials for over 60 days (Fig. 1). Provided that bait 
material remains palatable, such longevity patterns will potentially increase the hazard to non-target 
species (both native and domestic species), and provide further support for the need to bury or remove 
any remaining pindone bait at the completion of a poisoning campaign (Wheeler and Oliver 1978; 
Rammell et al. 1984). 
Bait Longevity 
The longevity of toxic bait depends upon both the durability of the bait material and the rate of 
loss of the active ingredient from baits. Pelletised baits generally have shorter half-lives than whole 
grains (Twigg and Kay 1992); nevertheless some pelletised baits can persist for extended periods (>2 
months; Fig. 1; Askham 1986; Rammell et al. 1984). 
Pindone residues ranging from 0.7 to 99 mg kg" (ppm; n = 3) have been found in soils on an 
airstrip in New Zealand 6 months after it was used to undertake an aerial baiting campaign against 
rabbits using Pin25® on carrot. Whether similar residues result from individual pieces of bait during 
control operations is unknown. 
Studies with radioactive bromadiolone, where treated wheat grains were placed on leaf 
junctions, revealed that little translocation of bromadiolone occurred away from the site of 
application. Very little radioactivity was found in the developing seed head. When applied to soil, 
most of the radioactivity was retained in the top 5 cm of the soil profile indicating that bromadiolone 
does not readily move through soil; that is, bromadiolone is not readily leached from soil and is 
unlikely to contaminate water supplies (Askham 1986). As it is also water insoluble, it is likely that 
pindone will have similar characteristics with respect to soil and plant residues. However, as both the 
calcium and sodium pindone salts are water soluble, their uptake by plants and their environmental 
persistence are not known. Being an indandione, pindone may also rapidly degrade in the presence 
of ultraviolet light. 
Using pelletised chlorophacinone rodenticide at sowing rates of 11 and 22 kg ha", no residues 
were detected in harvested plant material and it was concluded that chlorophacinone would not 
represent any environmental hazard at these sowing rates. Chlorophacinone also decomposed in the 
presence of ultraviolet light and is likely to only remain toxic for a few days when exposed to direct 
sunlight (Askham 1986). 
Plants and Soil 
There are no data on the uptake and translocation of pindone by plants; however this has been 
determined for chlorophacinone (indandione) and bromadiolone (hydroxycoumarin) using 
commercial rodenticides, radioisotopes and agricultural plants (Askham 1986). 
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Non-target Hazards 
Direct Poisoning 
Three species of native animals in Western Australia are known to have been killed during rabbit 
control programs using pindone (Table 6). On the basis of their sensitivity, and because they have been 
observed feeding on poison bait trails, a further 4-6 native species are also considered at risk from direct 
poisoning during pindone baiting operations (Table 2; Martin et al. 1994). All are granivorous, 
herbivorous or omnivorous. Non-target bird deaths have resulted from pindone rabbit control programs in 
New Zealand (Table 6). Red-necked wallabies (Macropus rufogriseus) are also known to be highly 
sensitive to brodifacoum (LD50 1.3 mg kg"; Godfrey 1984) suggesting that many macropods may be 
sensitive to most anticoagulants. 
The use of water-soluble forms of pindone (eg sodium or calcium salts) may limit the life of 
toxic baits. However, these water-soluble bait formulations are unlikely to offer any advantage over 
1080 during rainfall months, and are likely to have greater non-target hazards. Only the water 
insoluble form of pindone is registered in Western Australia. Furthermore, there is no published 
information on the longevity of water-soluble pindone baits, and this information would be required 
before any assessment of the perceived advantages of these baits could be made. 
As they are generally water insoluble, anticoagulant pesticides persist in baits for much longer 
than water-soluble toxins such as 1080 (Fig. 1). This persistence is one of the attractions of 
anticoagulants for pest control as they can be used in areas with high rainfall, in those months when 
rain occurs, in areas with unpredictable rainfall, and in areas with high dew-fall or moist soils 
(Wheeler and Oliver 1978). Water-soluble toxins can be less efficacious under these conditions. The 
loss of anticoagulants from baits ultimately results from the disintegration of bait material, and the 
leaching of loosely bound active ingredient from the bait surface and from newly exposed material as 
the bait degrades (Rammell et al. 1984). 
e, Pindone (80 mg g-1 on whole grain; modified from Wheeler and Oliver 1978); _._, Brodifacoum 
(0.005% in pellets; modified from Ramme/1 et al. 1984). Loss of 1080 from one-shot oats is also 
included for comparison (111, 4.5 mg per oat; Wheeler and Oliver 1978). 
Cumulative rainfall during the trials is also shown:», Western Australia;~. New Zealand. 
Fig. 1: The longevity of two anticoagulants in rabbit-bait following exposure to naturally 
occurring rainfall in Western Australia (Pindone, 1080) and New Zealand (Brodifacoum). 
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However, the susceptibility of birds of prey in the wild may not be as great as that indicated in 
Tables 7 & 8. It appears that some of the toxin ingested is regurgitated in pellets, or eliminated in 
faeces, thus reducing the actual toxic load on individuals (Townsend et al. 1981). Furthermore, the 
toxic loadings used in the food species (Table 7) are probably well in excess of the likely toxic 
loadings which would result from field control programs. Although few studies have investigated 
non-target impacts directly, there have been few reports of raptors actually being killed during 
anticoagulant control programs in Australia, New Zealand, USA or the UK (Williams et al. 1986; 
Nevertheless, some studies suggest that several predator species, particularly birds of prey, are 
at risk from secondary poisoning during control programs which use anticoagulants (Tables 7, 8 & 9). 
Anticoagulant residues have been recorded in non-target species killed during pest control operations 
(Table 5). The risk seems greater with the first generation indandione anticoagulants which may 
reflect the larger amounts of poison ingested by both target and non-target species with these 
anticoagulants (Tables 7 & 8). 
Information obtained from unpublished records from: Agriculture Western Australia, New South Wales Agriculture & Fisheries, 
Animal Control Products, New Zealand and Sullivan (1994). 
known 
known 
known 
known 
known 
known 
known 
known 
known 
suspected 
suspected 
known 
known 
known 
known 
Plovers (Charadriidae) 
Quails (Galliformes) 
Rails (Rallidae) 
Wrybills (Anarhvnchus frontalisr) 
Silver eyes (Zosterops lateralis) 
Grey warbles (Greygone igata) 
Black-back gull (Larus dominicanus) 
Australian harrier ( Circus approximans gouldi) 
New Zealand 
Crested pigeon (Ocyphaps lophotes) 
Brahminy kite (Haliastur Indus) (juveniles) 
Port Lincoln parrot (Barnardius zonarius} 
Birds 
Western Australia 
Swamp wallaby (Wallabia bicolor) 
Cattle (Bos taurus) (2-3 months old) 
New South Wales 
Western grey kangaroo (Macropus fuliginosus) 
Southern brown bandicoot (lsoodon obesulus) 
Mammals 
Western Australia 
Outcome Species Location 
Table 6: Non-target animals known to have been, or strongly suspected to have been, killed 
during routine pindone rabbit control operations in Australia and New Zealand. 
Secondary Poisoning 
It can be difficult to assess the impact of any control program/pesticide on non-target species. 
Laboratory based trials may not necessarily reflect those conditions experienced by animals in the 
wild. As they generally consume a relatively wide range of dietary items, few terrestrial Australian 
vertebrates could be considered true dietary specialists. Thus laboratory studies which offer a single 
food choice may under or over estimate the "true" hazard faced by non-target animals. The lack of 
regular exercise by test subjects may also influence the outcomes of some of these trials, particularly 
for the anticoagulants. 
Because it is known to kill southern brown bandicoots (lsoodon obesulus), there have been requests 
in Tasmania to use pindone to reduce bandicoot numbers as a means to prevent the damage that this 
native species can cause to lawns and gardens in built-up areas (M. Statham pers. comm. 1999). 
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References: Evans and Ward (1967); Mendenhall and Pank (1980), 
"Field" risk: The authors considered that the test species were at risk from secondary poisoning during routine pest control operations. 
* The concentration of the active ingredient in the bait fed to the food species. 
Table 7: Secondary poisoning hazard faced by various vertebrate predators from the 
indandione anticoagulants used for vertebrate pest control. Test species were generally fed 
ad libitum anticoagulant-killed prey (food) in a no choice situation within an animal house. 
Test Food Exposure Deaths/ Days to "Field" 
Chemical Species Species (days) # Individuals Death Risk 
Pin done Mink Nutria 7-15 3/3 7-16 Yes 
(0.01 %)* (Mustela vison) (Mycocastor coypus) 
Dogs Nutria 6-9 3/3 7-9 Yes 
(Canis familiaris) (Mycocastor coypus) 
Diphacione Mink Nutria 5-17 3/3 5-18 Yes 
(0.01 %)* (Mustela vison} (Mycocastor coypus) 
Dogs Nutria 6-10 3/3 6-10 Yes 
( Canis familiaris) (Mycocastor coypus) 
Diphacione Great-horned Owl Mice 5 2/3 14 Yes 
(0.Gl %)* (Bubo virginianus) (Peromyscus maniculatus) 
Saw-whet Owl Mice 5 1/1 7 Yes 
(Aegolius acadicus) (Peromyscus maniculatus) 
Barn Owl Rats 5 0/2 No 
(Tyto alba) (Rattus spp.) 
Chlorphacione Barn Owl Rats 5 0/2 No 
(O.Gl %)* (Tyto alba) (Rattus spp.) 
Furthermore, Klerat®, a wax block containing brodifacoum used for rodent control in 
sugarcane in Queensland, has been deregistered by Crop Care Australia because of secondary 
poisoning hazards associated with the product (NRA unpublished report January, 1999). This further 
emphasises the detrimental environmental impacts that some anticoagulants can have under some 
conditions. 
Gray et al. 1994). In contrast, however, New Zealand Wildlife Officers are now considering using 
secondary poisoning with the anticoagulant, brodifacoum, as one of their main control techniques for 
introduced mustelids and feral cats. Rabbits, rats and house mice are the primary prey species, and 
these are deliberately poisoned using broadscale control operations with cereal- or carrot-based 
brodifacoum bait (Alterio 1996, Alterio et al. 1997; Brown et al. 1998). These predators appear to be 
regularly killed in New Zealand during control operations using brodifacoum. A domestic cat has 
been poisoned during an urban rabbit control program in Western Australia, to the extent that it 
required remedial intervention by a vet (Robinson et al. 1990). Cats have also been killed during 
rabbit control programs using brodifacoum in New Zealand (Rammell et al. 1984). 
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Table 8: Secondary poisoning hazard posed to some predator species by hydroxycoumarin 
anticoagulants used for vertebrate pest control. Test species were housed indoors and 
generally fed ad libitum anticoagulant-killed prey (food) in a no choice situation. 
Test Food Exposure Deaths/ Days to "Field" 
Chemical Species Species (consecutive days) # Individuals Death Risk 
Warfarin Tawny Owls Lab mice alternate days 0/4 No 
(Strix aluco) (Mus musculus) for 3 months 
Warfarin Mink Nutria 5-12 4/5 6-20 Yes 
(Mustela vism1) (Mycocastor coypus) 
Warfarin Dogs Nutria 5-24 2/7* 10-12 Yes 
(Canis familiaris) (Mycocastor coypus) 
Bromadiolone Barn Owl Rats 5 1/6 11 Yes 
(Tyto alba) (Rattus spp.) 
Bromadiolone Red-tailed Hawk Ground squirrel 3-4 0/4 Low 
(Buteo jamaicensis) (Spermophi/us columbianus) 
Bromadiolone Great-horned Owl Ground squirrel 3-4 0/4 Low 
(Bubo virginianus) (Spermophilus columbianus) 
Bromadiolone Kestrel Ground squirrel 5 0/5 No 
(Falco tinnunculus (?)) (Microtus sp.) 
Bromadiolone Coyote Ground squirrel 5 0/4* Low 
(Canus latrans) (Spermophilus columbianus) 
Brodifacoum Barn Owl Rats 5 5/6 8-11 Yes 
(Tyto alba) (Rattus spp.) 
Brodifacoum Barn Owl Lab mice 15 1/4* >15 Low 
(Tyto alba) (Mus musculus) 
Difenacoum Barn Owl Lab mice 15 1/4* >15 Low 
(Tyto alba) (Mus musculus) 
Flocoumafen Barn Owl Lab mice 15 2/4* >15 Low 
(Tyto alba) (Mus musculus) 
Fumarin Barn Owl Rats 5 0/2 No 
(Tyto alba) (Rattus spp.) 
Bromadiolone Prairie rattlesnake Lab mice one per week 0/5 No 
( Crotalus viridis) (Mus musculus) for 3 weeks 
"Field" risk: The authors considered that the test species were at risk from secondary poisoning during routine pest control operations. 
* Obvious signs of anticoagulant poisoning present in some individuals. 
References: Evans and Ward (1967); Gray et al. (1994); Kaukeinen (1982); Mendenhall and Pank (1980); Poche (1986); Poche 
(1988); Townsend et al. (1981). 
Page 17 
The use of water-soluble forms of pindone in rabbit bait is currently being considered by 
several States (eg Vic, NSW, Qld). The use of water-soluble pindone, which would be expected to 
have a shorter half-life in baits compared to that of the parent compound, may reduce the time that 
baits remain toxic. A reduction in the longevity of toxic baits may result in reduced non-target 
impacts. However, except in urbanised areas, it is difficult to see how such bait would present less 
non-target hazards compared to the use of 1080 poison. That is, we believe 1080 poison should be the 
poison of choice for rabbit control whenever possible. 
The susceptibility of any species to a toxin will depend upon several factors, including: their 
sensitivity to the toxin, the body size of non-target species relative to the target species, whether the 
bait material is an acceptable food item and if so whether the baiting method exposes non-target 
animals to the bait, the feeding behaviour of animals (eg regurgitation of owl pellets), the 
concentration of active ingredient in bait, and the rate of lay of the poison bait. For example, a 
reduction in the rate of lay or the concentration of active ingredient may lead to reduced non-target 
hazards. Restricting baiting to within crop boundaries may reduce some of the non-target hazard; 
however, little is known about the uptake of pindone by plants (see Residues - Plants above). 
Summary of Non-target Impacts 
There is no doubt that some non-target animals are killed during control operations which 
utilise anticoagulant pesticides. However, the impact of this on actual animal populations is unknown 
as it has been rarely studied. Moreover, it is difficult to measure such impacts. It is the net benefit in 
terms of agricultural/environmental protection which is the key factor rather than what happens to the 
odd individual, provided of course, that localised extinctions or marked declines in the abundance of 
native species, or other non-target species, do not occur as result of any pest control operation. 
Nevertheless, it also important to be aware of public concern regarding this issue, and control 
programs need to be as "clean and green" as possible. In some cases one non-target death can be one 
death too many. 
References: Alterio (1996); Merson et al. (1984); Quy et al. (1995); Williams et al. (1986). 
Orchard- 0.005% 
pellets 
Eastern screech owls (Otus asio) United States Brodifacoum Voles 
Farm buildings 
baited with 0.005% 
Weasel (Mustela nivalis) United Kingdom Bromadiolone Rats 
Talon 20P cereal 
baits were used 
Ferret (Mustela furo) 
Cat (Fe/is caws) 
Stoats (Mustela erminea) 
Mice& 
Rats 
Brodifacoum New Zealand 
using a single 
application of 
cereal bait (0.005%) 
Hare (Lepus capensis) 
Cat (Fe/is caws) 
Sheep (Ovis aries) 
Paradise duck (Tadorna variegata) 1-4 carcasses 
Black-backed gull (Latus dominicus) of each species 
Australian magpie (Gymnorhina tibicen) were found after 
Chaffinch (Fringilla coelebs) control operations 
Rabbits Brodifacoum New Zealand 
Comments 
Non-target 
Species killed 
Target 
Species Chemical Country 
Table 9: Non-target animals known to have been killed during routine pest control operations 
using second generation anticoagulants. 
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Alternate Toxins 
With the exception of 1080, which can not be readily used in urban areas, during high rainfall 
months or when rain is expected, there are no obvious replacement toxins for pindone. The second 
generation anticoagulants, brodifacoum (LD50 0.29 mg kg") and difenacoum (LD50 2.0 mg kg") are 
both toxic to rabbits with acute doses (Kaukeinen 1979) but both are likely to have greater non-target 
impacts than pindone (LD50 approximately 13 mg pindone kg"; Oliver and Wheeler 1978). 
The development of resistance to vertebrate pesticides can be impeded to some extent (but not 
prevented) by alternating the poisons used, and by using a pulsed baiting technique where target 
species do not have continual exposure to the same pesticide (Quy et al. 1995). 
There are no corresponding data for pindone (or for other indandiones), mainly because it is 
not as widely used as the other anticoagulants. However, with increased use, particularly on a 
broadacre basis, or with frequent use at the same location, it is possible that the development of 
resistance to pindone in at least some target species will eventually occur in Australia and New 
Zealand. Strategies to deal with this need to be formulated. The use of continuously loaded bait 
stations would probably exuberate the development of resistance in many species as some individuals 
are likely to receive sub-lethal doses. We recommend, therefore, that use of such stations should not 
be sanctioned. 
Resistance to both first and second generation anticoagulants in commensal rodents is well 
recognised (Cowan et al. 1995; Gill et al. 1992; Gill et al. 1994; Misenheimer et al. 1994; Quy et al. 
1995). Resistance to warfarin in Norway rats appeared in the UK by 1960 which was within 10 years 
of its introduction (Gill et al. 1994). Likewise, resistance to the second generation anticoagulants 
difenacoum, bromadiolone and brodifacoum appeared in rats and mice within a relatively short time 
of the introduction of these rodenticides (<5 years; Cowan et al. 1995; Gill et al. 1992; Gill et al. 
1994; Misenheimer et al. 1994; Quy et al. 1995). This resistance has been shown to be genetically 
inheritable (Cowan et al. 1995; Gill et al. 1992; Misenheimer et al. 1994; Quy et al. 1995). 
Resistance 
The more subtle effects of anticoagulants (or indeed most vertebrate pesticides) on non-target 
species are also unknown. It is possible that the ingestion of sub-lethal amounts of these compounds 
may predispose animals to increased predation and incidence of disease, and/or increased sensitivity 
to other chemicals in the environment. 
There are limited data on the sub-lethal effects of anticoagulants with respect to pest control 
programs. Sub-lethal doses of both brodifacoum and pindone can have severe effects on the fertility 
of mammals (APB 1983; Twigg and Kay 1995) causing abortions, still births and reduced sperm 
viability. This has resulted in the recommendation that anticoagulants should not be used in the 
presence of mated ewes, breeding rams or highly prized livestock. The effect of pindone on the 
breeding success of native animals is unknown. 
Sub-lethal Effects 
We also recommend that an additional heading "Risk Assessment" is included in the comment 
section of the FRIF. Comments here should include a brief statement as to whether there were any 
perceived non-target hazards. Some examples are: no obvious threats to. native species, bait laid 30 m 
out from bush edge due to suspected presence of bandicoots, bait covered in after 6 days due to 28 
parrot feeding, and bait not laid for the last 150 m of trail due to the presence of kangaroos. This 
would provide a less ambiguous and more informative approach taking little, if any, additional time. 
Given that several native Australian animal species are susceptible to pindone, we advocate 
the continuation of the current cautious approach where the use of pindone is restricted to trained, 
licensed operators and to situations where 1080 poison can not be safely used, at least until further 
studies are undertaken to determine the impact of pindone baiting campaigns on non-target animal 
populations. 
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Despite the lack of legislation in Western Australia specific to pindone, its supply and use is 
restricted by current APB/Agriculture Western Australia policy. The use of pindone is mainly 
restricted to situations where 1080 can not be used. Examples of this are where there could be 
potential risks to humans or domestic livestock (eg urban and semi-rural), and where rain is expected 
during the optimum period that a baiting program can be undertaken (eg high rainfall or some coastal 
areas). Pindone is currently only supplied to a small number of trained Licensed Pest Control 
Operators (LPCO), Agriculture Protection Officers and trained Stock Inspectors (Agriculture Western 
Australia), and other trained government personnel ( eg some CALM WA officers). Supply to LPCO' s 
is undergoing a trial period which is overseen by Agriculture Western Australia and the WA Health 
Pindone is only registered in WA for controlling rabbits, and must be used in accordance with 
instructions by Agriculture Western Australia (APB). A copy of the registered label, Pindone 
Impregnated Oats, is shown in Appendix 2, and instructions for use are provided in the APB Infonote, 
Rabbit Poisoning Using 'Pindone' Impregnated Oats (APB, WA Infonote 31/91, AGDEX 671 - see 
Appendix 3). 
Western Australian Legislation and Policy 
There is no legislation in Western Australia specific to pindone. However, the use of pindone 
is governed by several "general" Acts and Regulations. Pindone is classified as a Schedule 6 Poison 
under the Poisons Act, WA, 1964:- Part Jll Poisons and Other Substances, and its use must comply 
with the Agricultural and Veterinary Chemicals (Western Australia) Act, 1995. It also comes under 
the following Acts; Health (Pesticides) Regulations 1956 (WA):- Section 15 - Storage of pesticides, 
particularly Subsections 1 to 3; Health (Pesticides) Regulations 1956 (WA):- Section 20C, 
Subsections ( a) to ( e) -Application of pesticides to be in accordance with labels; the Agriculture and 
Related Resources Protection Act 1976 (WA):- Section 69, Subsections 1 to 3 - Authority to use 
poison, set traps etc.; Agriculture and Related Resources Protection Act 1976 (WA):- Section 68 - 
Restrictions on taking of wild rabbits for human consumption from areas subject to poisoning or any 
other means likely to endanger human health. 
Public Perception 
The vast majority of the general public recognise the need for rabbit control, although there is 
genuine concern over what methods are used to achieve this. In particular, control techniques need to 
be humane and not adversely affect other animals. As it is an anticoagulant, pindone is considered 
relatively humane (Bentley and Rowe 1956; Nelson and Hickling 1994; Poche 1986). However, there 
has been considerable community concern regarding the deaths of, and risk to, some non-target 
animals which can occur during pindone rabbit control programs, particularly regarding the deaths of 
bandicoots in the Rockingham/Kwinana area. Several community groups (eg Western Australian 
Naturalist Club, Wetlands Conservation Society, Kwinana Environmental Group, CALM, WA staff) 
and the Environmental Protection Authority (EPA) have been quite active on this issue. There were 
also several articles about this issue in the local newspapers. Clearly it is in the Agency's best interest 
to ensure that these occurrences are kept to a minimum. Addressing some of the identified gaps in 
our current knowledge would assist this process. 
In the absence of suitable chemical alternatives, and in limited urban situations, live-trapping, 
shooting and warren fumigation may provide viable alternatives to chemical control strategies but 
these techniques would not be cost-effective on a broadscale. The use of bait stations, which exclude 
non-target species, may help reduce the non-target impacts associated with pindone-baiting. 
Exclusion fencing by erecting rabbit-proof boundary fences should also be considered for small 
holdings such as market gardens and vine yards as this is likely to be cost-effective where high value 
crops are involved or where long-term protection is desirable. 
Eason et al. (1993) examined a range of acute and chronic poisons including anticoagulants, 
cholecalciferol, and alpha-chloralose as possible replacements for 1080 in brushtail possum control 
programs in New Zealand. Because of poor efficacy or high cost, none of the chemicals examined 
were deemed to be as suitable as 1080, and most of the alternatives considered would require 
considerable research and development before they could be registered. This would also be true for 
the development of alternatives to pindone in Australia. 
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Fig. 2: The number of units (mixes) of pindone and 1080 One Shot bait used for 
rabbit control in Western Australia from 1985 to 1998. Note the different scales. 
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The use of pindone in Western Australia peaked in 1995 (Fig. 2). Initially, 1000 g units 
(packets) of pindone impregnated oats were supplied to District Officers (APB). These poison oats 
were mixed with 5 kg of filler (unpoisoned) oats giving a final concentration of pindone in the bait 
material of 0.05%. However, in 1988, following the demonstration that an active ingredient (A.I.) 
concentration of 0.025% was equally effective in controlling rabbits, unit size was reduce to 500 g. 
This is mixed with 5500 g of filler oats giving an A.I. concentration in bait of 0.025%. This 
concentration has been routinely used for rabbit control since 1988. 
Use of Pindone in Western Australia 
Internal APB/Agriculture Western Australia policy has restricted the use of pindone in 
Western Australia (see Western Australian Legislation and Policy above). Areas where pindone is 
used include market gardens, golf courses, hobby farms, around farm buildings and where rainfall can 
occur during the optimum baiting period for rabbits. Provided proper safeguards are followed (eg 
avoid exposing breeding livestock, do not use where livestock have had recent exposure to pindone), 
pindone can be used in the presence of livestock on farms. However, this only occurs infrequently, 
mainly due to the additional costs associated with using pindone bait. 
Deregulation of pindone would increase the potential for misuse of this poison. For example, 
once the sensitivity of grey kangaroos to pindone becomes widely known, it is highly likely that this 
poison will be illegally used to reduce kangaroo numbers. In fact, in the past, informal requests have 
been received from some landholders wishing to use pindone to control kangaroo numbers. Such 
action/use has implications for both Conservation and Land Management, WA and Agriculture 
Western Australia. 
However, at present, the policy and regulations concerning the supply and use of pindone 
throughout Australia are in a state of flux because of the transfer of the "registration process" from 
State authorities (eg Public Health) to the National Regulation Authority, Agricultural and Veterinary 
Chemicals (NRA) in Canberra. There is currently some uncertainty about what restrictions may be 
placed by whom. 
Department. Agriculture Western Australia policy dictates that pindone can not be used in the 
presence of rams, mated ewes, or where hazards to native wildlife are thought to exist. There are also 
withholding periods for livestock exposed to pindone bait which includes both withholding domestic 
livestock from sale for slaughter, and from being shorn (see Appendix 3). 
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The use of pindone during 1994 to 1998 by shires in southern Western Australia is shown in Fig. 3. 
Thirty-two percent (32%) of pindone bait was used in the Perth "metropolitan" area, and five (5) areas, 
Geraldton/Greenough, Perth Metro (Rockingham/Kwinana/outer suburbs), Busselton, Albany, and 
Esperance, accounted for 52% of all pindone bait used during this period (Fig. 3). This baiting was 
mainly undertaken in urban areas and/or on hobby farms. Bait stations, trail-baiting, and to a lesser 
extent, scatter-baiting (broadscale) techniques were used during these control operations. Little pindone is 
used in the north of the State. 
It is interesting that the pattern of use for both pindone and 1080 One Shot oats was similar for 
these pesticides during 1985 to 1998 (Fig. 2), although the number of units of pindone was 6-fold less than 
that for 1080. The increased use from 1992-1995 was believed to have resulted from greater awareness of 
the need for landholders and District Officers to be more pro-active in their control of rabbits, and from the 
development and refinement of equipment. For example, the development of scatter-bait layers enabled 
APB staff to reduce the time required to treat an area by up to 50%. The rate of lay is also greater with 
scatter-bait layers (20 kg km" versus 17 kg km' for trail-baiting). The decrease in use of both pesticides 
commencing in 1996 (Fig. 2) can be attributed to two main reasons: 1) there was a general decrease in 
rabbit control undertaken by landholders due to the expectation that the rabbit calicivirus disease (RCD) 
would reduce the need for chemical or physical control techniques to be used over this period, and 2) the 
Agency underwent a restructure at this time which resulted in a shift of emphasis for DAPO' s away from 
physically undertaking control exercises to providing advice to landholders and Land Care District 
Councils on how to best implement control programs for rabbits. 
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Fig. 3: The use of pindone by shires in southern Western Australia for 1994-1998. 
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Both water-soluble (Rabbait®) and alcohol-soluble (Pin25®) pindone products are registered for 
use on carrots for rabbit control in Tasmania. The Department of Primary Industries, Water and 
Environment also has a permit to use alcohol-soluble pindone solutions on carrot for rabbit control. 
In South Australia the only product used is the ACT Aqueous Pindone Concentrate which has 
national registration. This product is used with carrots by local Animal and Plant Control Boards to 
control rabbits in built-up areas in preference to 1080. Pindone is not used for broadacre rabbit control in 
SA. 
In Victoria, the water-soluble Aqueous Pindone Concentrate (Rabbait®) product is registered for 
use on both carrots and oats. Alcohol-soluble Pindone Carrot Rabbit Bait (with Pin25®) is also registered 
for use on carrots. Both products are restricted to rabbit control. 
Current Status in Some Other Australian States and New Zealand 
Pin25® (0.5 g pindone /kg bait) is registered for use on carrots for rabbit control in New South 
Wales. Its supply is currently restricted to Authorised Control Officers (eg Rural Lands Protection Board 
staff), or Licensed/Registered Pest Control Operators. There have been some non-target deaths with 
pindone in NSW (Table 6). 
Advantage Disadvantage 
Pindone-bait is readily accepted by target species. * Bait also readily accepted by many non-target 
species (eg parrots). 
* Ready palatability means that toxic loads in 
target species can be considerable. 
Can be incorporated into a range of bait materials Multiple feeds generally required:- therefore 
(eg cereals, paraffin blocks). "regular" consumption of bait is needed. 
Generally efficacious against rabbits. * On occasions, can get variable (low) efficacy 
thus making it difficult to reliably predict 
outcomes. 
* Known to cause deaths of several non-target 
species (native and domestic). 
Can get very high total kills (ie >90% Can take a relatively long period (>3 weeks) 
knockdowns). before maximum kills are achieved. 
Water insoluble, thus, provided bait remains Expensive relative to other chemical control 
palatable, can be used where rainfall is options available for broadacre rabbit control (eg 
unpredictable or where rain occurs during 1080 One Shot). 
optimum rabbit control periods. 
Antidote is available for accidental poisoning Can not administer the antidote to free-ranging 
(Vitamin K). native animals. 
Has insecticidal and fungicidal action:- protects Acts as a systemic insecticide, which could 
bait. impact upon the insect vectors of the myxoma 
virus, and probable insect vectors for RCD. 
Provided safeguards are followed, it can be used Can cause abortions, still births, decreased 
in the presence of domestic livestock. lambing percentages, and reduced fertility in 
rams. Also need to avoid exposure of freshly 
shorn, or about to be shorn, sheep. 
Can be used around farm dwellings, and in urban Secondary poisoning can occur with pindone 
areas. products ( eg cats, birds of prey). 
Advantages and Disadvantages of Pindone 
Some of the advantages and disadvantages of using pindone for vertebrate pest control, particularly 
for rabbits, are presented below. Note that these are for the Technical Pindone product only (ie the water 
insoluble product used in WA), and some of these factors may not necessarily apply to water soluble 
pindone products. 
Page 24 
Issue Rationale Benefit 
Residues in target and There is no information on the amount This would enable a more 
non-target species. of pindone contained in poisoned informed and accurate 
rabbits. Residue levels in non-target determination of theoretical 
Australian native animals are also hazards faced by non-target 
unknown. species, particularly from 
secondary poisoning. 
Acceptability of bait Southern brown bandicoots are known Would confirm whether 
material to bandicoots to be killed during pindone control bandicoots consume grain, 
operations. and hence pindone bait. 
Sensitivity studies:- Very limited knowledge of the Enable refinement of 
sensitivity of non-target mammals to protocols and procedures, and 
Mammals pindone. Species requiring a more informed public. 
investigation include: bandicoots, Assist with non-target risk 
quolls, and macropods (eg brush-tailed assessments. 
wallabies). 
Impact of pin done It is unclear what impact anticoagulant A telemetry study of the 
baiting programs on rodenticides, including pindone, have survival of selected birds of 
birds of prey. on raptor species in the wild. prey (eg owls, kites) would 
enable a realistic assessment 
of the impact on these birds. 
Benefit cost of fencing In many small urban holdings, Solves the problem with less 
small holdings. particularly where high return crops poison being used. 
are involved, it may be cost-effective to Need to compare cost of 
rabbit-proof boundary fences. fencing versus ongoing rabbit 
baiting. 
Sensitivity studies:- Only limited knowledge available on Enable refinement of 
the sensitivity of reptiles and protocols and procedures, and 
Reptiles & amphibians. amphibians to pindone. Species need a more informed public. 
to include: appropriate snakes, Assist with non-target risk 
monitor lizards, andfrogs assessments. 
Non-target effects at While we have some data on non- These impacts are difficult to 
the population level:- target sensitivity, we have virtually no measure. Suggest non- 
information on the impact of rabbit poisoned grain (oats) is 
Birds control programs on non-target compared to pindone bait. 
populations. This would enable application 
of the results to similar poison 
Granivorous birds (eg parrots) are the baits (eg 1080 One Shot). 
most likely candidates for such a study. 
Knowledge Gaps 
The following are known gaps in our knowledge with respect to the use of pindone in rabbit control 
programs in Western Australia. They are presented in decreasing order of priority. 
Three pindone products are registered in New Zealand; pindone possum pellets (0.5 g pindone/kg 
bait), pindone rabbit pellets (0.25 g pindone/kg bait), and pindone RS5® rabbit pellets (0.25 g pindone/kg 
bait). All use the alcohol-soluble product and all were registered in 1992. Pin25® has also been used on 
carrots for rabbit control in New Zealand (Nelson and Hickling 1994). By about 1995, however, the use of 
pindone was being questioned. This was primarily because of non-target deaths which mainly resulted 
from the use of carrot bait (see Table 6). However, the future use of pindone in New Zealand is still under 
threat (Pest Management Services pers. comm. 1999). 
Although pindone is registered in Queensland for rabbit control using carrot bait, little pindone is 
used in this state. 
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Because of the known non-target risks, particularly to kangaroos, the current restrictions/limitations 
on the use of pindone are sensible, and keep adverse impacts of these control programs to a minimum. 
Provided the current restrictions on the use of pindone can be maintained, and it is used according to the 
directions, then pindone can provide an important option in our arsenal for controlling rabbits. However, 
with the recent changes at the federal level concerning the registration of Agriculture and Veterinary 
Chemicals (NRA), it needs to be clarified as to whether the current restrictions on the use of pindone can 
still be applied. If this is not the case then we believe that the known risks associated with the use of 
pindone products would be too great for its continued use in rabbit control programs in Western Australia, 
and recommend that pindone be deregistered. Alternatively, it may be possible to make the appropriate 
legislative changes so that the current restrictions can continue, or they can be modified to a form 
acceptable to both national and state authorities. 
The supply of pindone in Western Australia is currently limited to suitably trained Agriculture 
Western Australia Officers, and small number of trained personnel from industry (LPCO's) and other 
government departments (some CALM, WA Officers). This policy provides the main avenue for 
preventing the misuse of this poison (either deliberate or accidental), and ensures that the long-term 
viability of pindone as a rabbit control agent in WA is maintained. For example, in the past, there have 
been requests by landholders to deliberately use pindone for reducing kangaroo numbers. If this occurred 
there is likely to be considerable public outcry which may result in the use of all vertebrate pesticides being 
questioned. The number of pesticides available in Australia for reducing the impact of vertebrate pests on 
agriculture and native wildlife is limited, and we currently rely heavily on 1080 and the anticoagulants. 
Clearly the Agency needs to ensure that as many as possible of these options are maintained. It is also 
important that the Agency is seen to be doing the right thing, and is complying with the current 
policy/directions for use. This may be difficult in the future due to the current shift in the responsibilities 
of its field staff away from hands-on pest control to providing relevant advice only. 
Only a relatively small amount of pindone has been used in Western Australia over the last 3 years 
(around 2000 units p.a. cf. 25,000 units of 1080 One Shot p.a.). Approximately 52% of this use occurred 
in five main areas situated near the coast (see Fig. 3). If it occurred, the loss of pindone as a rabbit control 
agent would mainly affect land owners on small holdings or hobby farms near built-up/populated areas. In 
some of these situations it may be cost-effective to use barrier fencing to overcome the impact of rabbits. 
The best strategy for reducing the detrimental impacts of rabbits on Australian ecosystems is one 
which integrates all available control techniques. That is, we need as many control options as possible in 
the fight against rabbits. For this reason, it would be beneficial to have a chemical control option for 
rabbits in areas where the use of I 080 is not practical. Pindone is the only such chemical currently 
available. However, baiting campaigns with pindone in Western Australia (and in other States & New 
Zealand) are known to have a detrimental impact on some non-target species, or at least, have resulted in 
the deaths of some non-target individuals (eg kangaroos, bandicoots, crested pigeons). This has caused 
public concern, and the "clean and green" image of the Agency has been questioned. 
Despite our best attempts to control their numbers, European rabbits are still one of the worst 
vertebrate pests in Australia. Their impacts on Australian agriculture are considerable, and have been 
estimated to cost in excess of$ l 15 million annually (Williams et al. 1995). Although difficult to express 
in dollar terms, the environmental impact of rabbits is also known to be substantial. The impact of rabbits 
occurs in a wide variety of habitats across Australia ranging from the tablelands in eastern Australia and 
Tasmania, to the arid rangelands in central Australia. Rabbits can also cause problems in urbanised areas, 
and on small hobby farms/holdings, which is where most pindone is used in Western Australia. 
General Conclusions 
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Proportion: 
2.8 g I kg 
CAS Number: 
83-26-1 
Chemical Name: 
2-pivalyl-1, 3-indandione 
Ingredients 
Other Properties: 
Melting Point: 108-110 °C 
Vapour Pressure: NA 
Specific Gravity: NA 
Flashpoint: Not volatile 
Flammability Limits: Not volatile 
Solubility in Water: 18 mg/L 
Physical Description/Properties 
Appearance: 500 g packet of oats, yellow colouration 
(active ingredient Pindone). 
Product Name: PINDONE IMPREGNATED OATS 
Other Names: Pindone, Pival®, Pivalyl® 
Manufacture's Product Code: APB 728 
UN Number: 2811 
Dangerous Goods Class 6.1 
Packaging Group: III 
Hazchem Code: 2XE 
Poisons Schedule Number: S6 
Use: Vertebrate Pest Control 
I IDENTIFICATION 
Bait Production Unit 
Address: Bougainvillea Avenue, Forrestfield WA 6058. 
Telephone Number. (08) 9366 2300 
Agriculture Protection Board of WA 
Vertebrate Pest Research Services/ 
Company: 
COMPANY DETAILS 
STATEMENT OF HAZARDOUS NATURE 
Hazardous according to criteria of Worksafe Australia 
Date of Issuer 20/07 /95 
Modified: 17 /3/99 
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PINDONE IMPREGNATED OATS 
MATERIAL SAFETY DATA SHEET 
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Contact Point: APB Senior Research Officer (08) 9336 2300 
Storage and Transport: All stocks of bait material, except those for immediate use, shall be 
stored in the original containers and the containers kept in a secure area. 
Spills and Disposal: Wearing rubber gloves and face mask, sweep up bulk of material and 
place into sealable containers. Reseal container and return to supplier. Odd grains should 
not constitute a hazard. 
Other Information: A void contact with food, food utensils and surfaces where food may be 
prepared or stored. Keep away from animals. There are no special requirements for 
ventilation, respirators or eye protection. 
I SAFE HANDLING INFORMATION 
Exposure Standards: Worksafe Australia (1991) = 0.1 mg/ml of Pindone. 
Engineering Controls: Ensure adequate ventilation to minimise dust. 
Personal Protection: Wear rubber gloves when direct handling of the product. Ensure 
packaging is secure before handling without protection. Wash all contaminated clothing 
and protective gloves after use. 
Flammability: Not known. 
I PRECAUTIONS FOR USE 
Contact: WA Poisons Information Centre on 13 11 26. 
Swallowed: May reduce the clotting ability of the blood 
Eye: Dust may irritate eyes 
Skin: Prolonged or repeated contact may irritate the skin 
Inhaled: Breathing dust may irritate the nose and throat and cause coughing and chest 
discomfort. 
Chronic: Repeated exposure or large doses may cause hemorrhage. 
First Aid 
Swallowed: Do not induce vomiting. Get immediate medical attention. Administer 
vitamin Kl orally. 
Eye : Immediately flush eyes with running water for 15 minutes, lifting the upper and 
lower eyelids occasionally. Get immediate medical attention. 
Skin: Immediately wash skin with soap and water. Get medical attention if irritation 
persists after washing. Remove contaminated clothing. Rewash before use. 
Inhaled: Remove to fresh air. Give artificial respiration if not breathing get medical 
attention. 
Advise to Doctor: Administer Vitamin Kl intramuscularly or orally as indicated on Bisky- 
Droxycoumarin overdoses. Repeat as necessary based on monitoring of prothrombin 
times. 
Health Effects 
Acute: 
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I HEALTH HAZARD INFORMATION 
FOR USE AS A RABBIT POISON ONLY 
BAIT TO CONSIST OF ONE PART POISONED OATS TO 
FIVE PARTS NON-POISONED OATS 
SUITABLE FOR USE AS A BAIT TRAIL AND IN BAIT STATIONS 
NOT TO BE USED FOR ANY PURPOSE, OR IN ANY MANNER CONTRARY TO 
THIS LABEL, UNLESS AUTHORIZED UNDER APPROPRIATE LEGISLATION. 
USE IN ACCORDANCE WITH INSTRUCTIONS BY THE APB. 
POISONOUS IF TAKEN INTERNALLY OR "INHALED!' 
SAFETY DIRECTIONS: FIRST-AID: 
1. Keep away from food and animals. If poisoning occurs contact a doctor or poison 
2. Use protective clothing and gloves when information centre. 
handling. If swallowed induce vomiting. 
3. Wash hands and exposed skin before eating, Use Ipecac Syrup .(APF) if available. ~ 
drinking or smoking. 
4. Poisonous if swallowed. Do not inhale dust. ANTIDOTE: Vrtamm K re, ·~ 
CONTENTS: kg NETT -., T, 
AGRICULTURE PROTECTION BOARD OF W.A. 
Active Constituents 2 pivalyl 1,3-indandione 
0.17 mg per oat (2 .8 grams per kg) 
NOT TO BE TAKEN 
KEEP OUT OF REACH OF CHILDREN 
Read Safety Directions before opening 
PINDONE IMPREGNATED OATS 
POISON 
kgNETI CONTENTS: 
FIRST AID 
If poisoning occurs, contact a doctor or poison 
information centre. If swallowed, induce vomiting. 
Use Ipecac Syrup (APF) if available. 
ANTIDOTE: Vitamin K 
SAFETY DIRECTIONS 
1. Keep away from food and animals. 
2. Use protective clothing and gloves when handling. 
3. Wash hands and exposed skin before eating, 
or drinking. 
4. Poisonous if swallowed. Do not inhale dust. 
AGRICULTURE WESTERN AUSTRALIA 
NOT TO BE USED FOR ANY PURPOSE OR IN ANY MANNER CONTRARY TO THIS LABEL 
UNLESS AUTHORIZED UNDER APPROPRIATE LEGISLATION. USE IN ACCORDANCE WITH 
INSTRUCTIONS BY AGRICULTURE WESTERN AUSTRALIA 
POISONOUS IF TAKEN INTERNALLY OR "INHALED" 
PINDONE IMPREGNATED OATS 
Active Constituents: 2 pivaly] 1,3-incar:dione 
0.17 mg per oat (2.8 grarlis per '.-<:g) 
For use as rabbit poison only. 
Bait to consist _of one part poisoned.oats to~ carts non-poisoned oats. 1--+e ~ 
Suitable for use as a bait trail and in bait stations. 
l.J•J (!•)~I 
NOT TO BE TAKEN 
KEEP OUT OF REACH OF CHILDREN 
Read safety directions before opening 
AGRIC.l JI Tl JRF PROTl=r.TION BOARD OF WA INFONOTE 31/91 (reolaces lnfonote 11/88) AGOEX 671 
(Continued overleaf) 
bleed for a week or more. In some cases 
death may result. 
3. Stock exposed to pindone must be withheld 
from sale for five weeks. 
4 Trials conducted jointly by the Vertebrate Pest 
Research section and Murdoch University have 
shown that cattle. horses, sheep, goats and 
chickens are not at risk when pindone is cor- 
rectly applied in the field. The animals should 
not be physically stressed during the four weeks 
after bait is laid. Those animals consuming 
pindone bait will have reduced levels of blood 
clotting factors. They will have enough to cope 
with normal capillary breakdowns and bruising 
but they may not be able to cope with the 
accelerated rate of capillary breakdowns or 
heavy bruising associated with severe physical 
stress. 
5. A report should be prepared where poisoning of 
animals, particularly native mammals or birds. 
is suspected. For medium to small animals the 
fresh carcase, if available, should be sent in a 
refrigerated, but NOT FROZEN, state to the 
research section by the fastest available method. 
These reports (and carcases ) are extremely 
valuable and will be gratefully received. 
The report should be forwarded to Mike 
Robinson or Stuart Wheeler at Forrestfield. 
The following points should be included with 
the report. 
This is the most important use in view of pincons's 
lower secondary poisoning hazard to dogs and 
cats. 
2. As a broad-acre poison in the presence of stock 
on farms. (But see Restrictions 2 d. e and f). 
3. As an alternative to ·1oso· {sodium 
monofluoroacetate) when there is likelihood of 
rain within the baiting period. 
1. An authorised officer of the Agriculture Protec- 
tion Board is the only person who may mix and 
lay pindone impregnated oats (The Board is 
looking at issuing licenses to a limited number of 
pest control operators. but this is not yet gener- 
ally available). 
2. Do not use pindone bait 
a) where kangaroos, wallabies or domestic pigs 
have access to the area. These animals are 
wide ranging, show scant regard for fencing 
and are susceptible to anticoagulants. 
b) in areas known (or suspected) to contain 
small native mammals that are likely to eat 
cereal grains. 
c) in areas where there is a secondary poisoning 
risk to native cats ( quells). No data is available 
for quells but they are likely to be susceptible. 
d) in the presence of rams or mated ewes. 
Pindone can cause temporary sterility of the 
rams or a reduction in the number of viable 
lambs produced by the mated ewe flock. This 
restriction should also be applied to other 
animals until there is evidence to the contrary. 
e) in the presence of animals which have been 
exposed to pindone within the previous four 
weeks. 
f) in the presence of animals which are to be 
shorn within four weeks of the trails being 
eaten out or covered in. During this period 
even small cuts and nicl<s may continue to 
Restrictions 
There are three main uses for pindone bait in rabbit 
control. These are: 
1. In situations where '1080' (sodium 
monofluoroacetateJ cannot be used because of 
the risk to humans or domestic animals. These 
include urban and semi-rural areas (particularly 
outer metropolitan areas). market gardens, golf 
courses and around tarrn buildings. 
Main Uses 
of Pindone 
Poisoning is the most cost-effective way of control- 
ling large rabbit peculations. However. the effec- 
tiveness of poisoning depends on correct timing 
and application. 
Baiting with pirdore .s almost equally effective in 
winter as in summer. but it is best carried out during 
late summer (January - March) for the foilowing 
reasons: 
1. 11 takes advantage of the extended feeding ar- 
eas of the rabbits (territories are not strictly 
maintained during the non-breeding season). 
For internal circulation only 
RABBIT POISONING USING 'PINDONE' 
IMPREGNATED OATS 
2. Less feed Is availaote. so the bart may oe more 
attractive. Do not allow stock to graze crf most 
of the feed before poisoning because '.hen the 
rabbits may move their feedir.g areas to adja- 
cent places 'Nlth better feed. 
3. A iong-tenn impact on the rabbit pooulation is 
likely. Rabbit numbers are lowest late m sum- 
mer. and a Further reduction means that they are 
exrremeiy low at the start of the winter breeding 
season. 
APB INFONOTE 
~============= 
Ap~eMh~3 
The Vertebrate Pest Research section welcomes comment on the material contained in this Jnfonote. Enquiries should be 
directed to Mike Robinson at Forrestfield. (Phone 359 9340). 
Paoo.t 'eedinq areas are often difficult to identify 
:iut coen areas wnere the grass rs short and where 
scratcrunqs are common are likely places. Feed- 
,ng areas and rabbit numbers should be confirmed 
oy scorlighting Defore the :ratls are cut. 
Seventeen kg of bait should oe laid per xrn of trail 
for 'urrow or surface 'aid trails and twenty kg1km 
for scatter trails. The trail should be left unois- 
turbec for at least 14 days. Pincone rs slow acting; 
a 0abb1t needs to eat the bait over 5 days or more 
for death to be certain. It taxes two weeks or more 
to/lowing bait laying before the maximum kill is 
achieved, Because of this. the rate of lay must be 
very high and more than one trail will be required 
in almost all cases. lt is vital that all rabbits have 
access to bait right up to their death. 
Rain during the poisoning period has little effect 
on bait toxicity. 
• Warning signs must be prominently displayed at 
ail entrances to the area where bait has been laid. 
They must remain displayed until the trail has 
been eaten out or covered in. 
Before leaving the property ... 
• Clean up mixing area and wash hands and gloves. 
• Complete poison record form kept inside drum. 
• Complete FRIF to record work done and materials 
used. 
On returning to the office ... 
• Return metal drum containing used and unused 
pindone packets to a security room or to your 
Regional Officer. If returned to Regional Officer. 
record transaction on DO's AD 227. 
• Thoroughly wash down all equipment. especially 
mixing drum and protective clothing. 
Three days after the poison was laid 
Checx with the landholders after the bait has been 
out for three nights and ask them to check that there 
is plenty of bait left over the ENTl RE length of the trail. 
If there is a shortage of bait at this stage you will get 
a poor kill. Most Pindone baiting failures can be 
traced back to this factor.If there is a bait shortage 
you will need to return to the property with more bait 
before nightfall that same day .The provision of enough 
bait for 5 days consecutive feeding is critical. 
After the poisoning completlon date ... 
• Inspect the property again. Check how effective 
the poisoning was and if further control work is 
needed. 
• Once the poisoning programme has been com· 
pleted the poison trail should be covered before 
restocking the paddock with susceptible animals 
(e.g. mated ewes). 
• Check the area for evidence of non-target 
poisonings. 
surface .rail or as a scatter trail. The trail should 
oass :hrough the feeding areas of the rabbits. Bait 
stations can also be used provided care is taken 
to ensure that non target species are not placed at 
risk. 
Procedure If you decide to use ptndone poisoning. take care to 
observe all the follow,ng steps. Many of these may 
appear obvious. but m practice they are easily forgot· 
ten. 
Initial organisation ... 
• Check that the farmer has enough clean. non· 
contamrnated oats to complete baiting. 
• Confirm the time and date of baiting. 
• Chee!<. that stock at risk have been moved from the 
area to be poisoned. 
Before leaving for the property ... 
• Obtain enougn pincone impregnated oats for the 
JOb. 
• If these are obtained from the Regional Officer, 
ensure that the poison transfer is entered correctly 
in RO's poison docket book (AD 227), and the 
docket is signed by both you and the RO. Keep 
pindone oats locked in the metal drum provided. 
The drum must be kept in a secure place. and 
when carried on a vehicle it must be chained and 
padlocked to the vehicle. 
• Read the warnings on the drum label. 
• Make sure you have the following: 
1) A clean mixing drum. 
2) Personal protective clothing. i.e. approved 
protective gloves. boots and overalls. 
3) A supply of water available at the mixing site 
4) Poison warning notices and labels 
5) Your field reporting and invoice form (FRIF) 
book 
NOTE: Pindone oats must on no account come into 
contact wfth '1080' as this could lead to sub-lethal 
doses of ·1080' being applied, which in tum may lead 
to bait shyness among exposed animals. All drums, 
bait layers, containers, gloves and vehicles must be 
free of '1080'. 
On arriving at the property ... 
• Draw up a programme or Section 50 for poisoning, 
stipulating the completion date. 
• Get the landholder to sign the FRIF for indemnity. 
• Check the quality of oats to be used. 
• Find a suitable mixing site. If possible use the area 
where the poison is to be laid. 
• Put on your protective clothing. 
Mixing procedure - for each mix ... 
• Empty one packet of pindone impregnated oats 
into the mixing drum. 
• Replace empty packet into security drum. Fill the 
mixing drum with clean oats up to the cross wires 
(about 6kg in total). 
• Close the mixing drum and mix thoroughly for 
about three minutes using a corkscrew-type ac- 
tion. This will result in the preparation of 0.025% 
Pindone oat bait. 
Laying the bait... 
• The bait can be laid in a shallow furrow. as a 
..; ,,,~'"rrer J.i1r N is consurneo oy 'he ,on-iarget 
1r'1r~.J1 t so -ssurnate 1ow much 
:i.ry evidence ,Jt sicxness or death. Include 
aerarls or any treatment orovrdeo. 
g; Anything else which may be relevant. 
L -1<.lle JI ay roo rota: .enqth ot :rarl. 
'J, :i9r1od 'Jart .vas available 
,:1 Type and numbers of the arurnaks) exposed 
and the size of the paddock(s). 
d) A rough indication of the amount ot standing 
feed and whether additional feed was pro- 
vided. 
Restrictions 
(Can't) 
